Signef

FAST Products

FEATURES

o High-impedance NPN base Iinputs
for reduced loading

¢ Independent reglsters for A and
B buses

o Muitiplexed real-time and stored
data

e Choice of non-inverting and
Inverting data paths

* 3-State outputs (Bo - B7) or Open-
Collector outputs (Ag - A7)

DESCRIPTION

These devices consist of bus transceiver
circuits with 3-State (Bp-By) or Open-
Collactor (Ag - A;) outputs, D-type flip-
flops, and control circuitry arranged for
multiplexed transmission of data directly
from the input bus or from internal regis-
ters. Data on the A or B bus will be
clocked into the registers as the appro-
priate clock pin goes High. Output En-
able (OEAB, OEBA) pins are provided
for bus management.

PIN CONFIGURATION

FAST 74F653, 74F654

'F653 Octal Transceiver/Register, Inverting
(3-State + Open-Collector)

'F654 Octal Transceiver/Register, Inverting
(3-State + Open-Collector)

Product Specification

TYPE TYPICAL fuax TYPICAL SUPPLY GCURRENT (TOTAL)
74F653 90MHz 140mA
74F654 9OMHzZ 140mA

ORDERING INFORMATION
PACKAGES COMMERCIAL RANGE Vcc = 5V  10%; Ta =0°C to +70°C
Cerdip (300mil) 74F653F, 7AF654F

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PiNS DESCRIPTION HIGH/LOW |  HIGH/LOW
Ag-A; | A inputs 1.0/0.033 20uA/20pA
Bg-B; |B inputs 3.5/0.116 TOUA/TOMA
CPAB A-t0-B clock input 1.0/0.033 20uA/20 A
CPBA B-to-A clock input 1.0/0.033 20pA/20pA
SAB A-to-B select input 1.0/0.033 20uA/ 20 A
SBA B-to-A select input 1.0/0.033 20uA/20pA
OEAB Qutput enable input 1.0/0.033 20uA/20pA
OEBA Output enable input 1.0/0.033 20pA/20pA
Ag~A7 | A outputs 0C/106.7 0OC/64mA
Bo-B; | B outputs 750/106.7 15mA/64mA
NOTE:

1. One (1.0) FAST Unit Load is defined as: 20uA in the High state and 0.6mA in the Low stats.

LOGIC SYMBOL

TOP VIEW

corsies

'F651 ‘F652
4 5 8 7 8 9 101 4 § 8 7 8 9 10W
Ao Ay by Ay Ay Ag Ay A, Ag Ay Ay A Ay Ay Ag A
1 =y CPAB 1 CPAB
2 ~=md SAB 2 SAB
3 — OEAB 3 OEAB
23 —— CPBA 2 CPBA
2 g 5BA 2 SBA
21— OEBA n QEBA
By By B, By 8, 85 By B, Bo By B, 6 By 85 By B
20 19 18 17 16 15 14 13 20 19 18 17 18 15 14 13
LS113208 8113308
Vce =Pin 24
GND = Pin 12
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Signetics FAST Products

Product Specilfication

FAST 74F653, 74F654

The following examples demonstrate the four
fundamental bus-management functions that
can be performed with the 'FE53 and 'F654.

The Select pins determine whether data is
stored or transferred through the devics in
real-time.

The Output Enable pins determine the direc-
tion of the data flow.
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Signetics FAST Products

Product Specification

FAST 74F653, 74F654

FUNCTION TABLE

OPERATING MODE INPUTS DATA 110

‘F651 ‘F652 OEBA OEAB | CPAB CPBA | SAB SBA An Bn
Isolation Isolation L H HorL HorL X X Input Input
Store A and B data Store A and B data L H 1 1 X X pu P
Store A, Hold B Store A, Hold B X H 1 Horl X X fnput un*
Store A in both registers Store A in both registers H H 1 ) L X input Output
Hold A, Store B Hold A, Store B L X Horl ) X X un* Input
Store B in both registers Store B in both registers L L t 1 X L Output input
Real-time B data to A bus | Real-time B data to A bus L L X X X L Output irout
Stored B data to A bus Stored B data to A bus L L X HorL| X H pu U
Real-time A data 1o B bus | Real-time A data 1o B bus H H X X L X Input Output
Stored A data to B bus Stored A data to B bus H H Horl X H X pu utpu
Stored A data to B bus Stored A data to B bus
Stored B data to A bus Stored B data to A bus H t Horl  Horl H H Output Output

NOTES:

* The data output function may be enabled or disabled by various signals at OEBA and OEAB inputs. Data input functions are always enabled, i.e., data at the bus
pins will ba stored on every Low-to-High transition of the clock.

H = High voltage leve!

L =Low voitage level

X =Don't care

1= Low-to-High clock transition

LOGIC DIAGRAM
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Signetics FAST Products Product Specification

FAST 74F653, 74F654

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voitage -0.5 to +7.0 Vv
Vin Input voltage -05 to +7.0 v
™ Input current ~30 to +5 mA
Vour Voltage applied to output in High output state -0.5 to +Vgo v
lout Current applied to output in Low output state 128 v
Ta Operating free-air temperature range 0 to +70 °C
Teta Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Voo Supply voltage 45 5.0 55 v
VI High-level input voltage 2.0 v
ViL Low-level input voltage 0.8 v
ik Input clamp current -18 mA
VoH High-level output voltage Ag—-Ay 4.5 Y
VoH =24V or 2.7V -3
loH High-level output current Vor = 2.0V Bp-87 e mA
lo Low-level output current 64 mA
Ta Operating fres-air temperature 0 70 °C
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Signetics FAST Products Product Specification

FAST 74F653, 74F654

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS® UNIT
Min | Typ? | Max
_ Ve = MIN, Vi = MIN
Vou High-level output current | Ag- Ay ViL = MAX, Vo = MAX 250 MA
+10%V, 24 v
Vee = MIN lon = -3mA ce
VoH High-level output voitage | By-B; ViL = MAX +5%Vcee 2.7 34 Vv
ViH =MIN lon=-15mA| £10%Vee | 20 v
Vee = MIN loL = 48mA | £10%Vcc 035 | 050 [ V
Voo Low-level output voltage ViL = MAX
ViH = MIN loL =64mA | +5%Vc 0.40 | 0.55 Vv
Vik Input clamp voltage Voo = MIN, | = Ik -0.73 | -1.2 "
Others Vog = 0.0V, V| = 7.0V 100 | pA
I Input current at A
maximum input voltage S: e Voo = 5.5V, V| = 5.5V 10 | mA
. . CPAB, CPBA
| High-l t nt g Voo = MAX, V= 2.7V
- igh-level input curre SAB, SBA cC | =2 20 HA
OEAB, OEBA
i Low-level input current Ag-A7 Vge = MAX, V| = 0.5V -20 | upA
lozn + | High-level input current 5 Vg = MAX, Vo =2.7V 70 | pA
-B;
lozL + Iy | Low-level input current Vog = MAX, Vg = 0.5V -70 | pA
Short-circuit
los output current® -By Voo = MAX -100 -225 | mA
110 | 160
lecH 140% | 185* | ™
lec Supply current (totaf) Voc = MAX 140 | 210
lec 1604 | 240* | ™A
leoz 130 175 mA
NOTES:

-

. For conditions shown as MIN or MAX, use the appropriate vaiue specified under recommended operating conditions for the applicabie type.

2. All typical values are at Voo =5V, Ta = 25°C.

3. Not more than one output should be shorted ata ﬁmo For testing los, the use of High-speed tesl apparatus and/or sample-and-hold techniques are preferable in
order to minimize internal h g and more y reflect ional values. Otherwise, p ged shorting of a High output may raise the chip temperature
well above normal and thewby cause invalid roadinns in other parameter tests. In any sequence of parameter tests, Igg tests should be performed last.

4. These values are for worst case only. Worst case is defined as all (16) 1/O pins selected as outputs. Thermal mounting is required when using worst case

conditions.
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Product Specification

FAST 74F653, 74F654

AC ELECTRICAL CHARACTERISTICS

LIMITS
Ta=+25°C Ta=0°C to +70°C
Ve = +5.0V Voo = +5.0V £ 10%
Y PARAMET! cc cc
SYMBOL ARAMETER TEST CONDITIONS & - 50pF ¢\ = SopF UNIT
Ry = 5009 RL = 50082
Min Typ Max Min Max
. Maximum Ao-A7 waveform 1 55 70 45 Mz
MAX
clock trequency Bo-87 Waveform 1 100 15 85 MHz
tpLH Propagation delay 6.0 14.5 19.0 55 21.0
. | CPBA to A, Waveform 1 6.0 8.0 11.0 55 115 | ™S
tpLH Propagation delay 5.5 7.5 10.5 5.0 12.0
. | CPAB 1o B, Wavatorm 1 55 8.0 10.5 55 120 | ™
tPLH Propagation delay 45 14.0 18.5 4.0 20.0
torL By to Aq Waveform 3, 4 45 7.0 100 40 105 | ™
tpLH Propagation delay 4.0 6.0 9.5 3.5 11.0
. | An to By Waveform 3, 4 40 85 95 40 100 | ™
teLH Propagation delay 5.0 15.0 18.5 4.5 215
torL SBA to A, Waveform 3, 4 5.0 75 10.5 45 115 | M
tpLH Propagation delay 5.0 7.0 10.0 4.5 12.0
toL SAB 1o B, Waveform 3, 4 50 7.0 10.0 45 105 | ™
tPLH Qutput enable time 6.5 16.0 20.0 6.0 230
torL OEBA to A, Waveform 2 6.5 10,0 125 6.0 140 | ™
tpzH Output enable time Waveform 7 4.5 6.5 9.5 4.0 10.0 n
toaL OEAB to B, Waveform 8 6.0 8.0 11.0 55 11.5 s
tpnz Output enable time Waveform 7 85 95 130 6.0 145 .
tez OEAB to B, Waveform 8 80 | 90 12.0 55 145 S
AC SETUP REQUIREMENTS
LIMITS
Ta=+25°C Ta=0°C to +70°C
SYMBOL PARAMETER TEST CONDITIONS Vg‘: = ;o.r;gv Vee Z: :':;’pi"’% uNIT
R, = 50052 Ry = 50052
Min Typ Max Min Max
ts(H) Setup time, High or Low 45 55
W) | A, or By to CPAB or CPBA Wavsform 4 45 5.0 ns
tn(H) | Hold time, High or Low 0 0
() | An or B, to CPAB or CPBA Waveform 4 0 0 ns
ts(H) Setup time, High or Low 5.0 5.0
L) | OEBA to OEAB Waveform 5 5.0 5.0 ns
th(H) Hold time, High or Low 0 o]
WU | OEBA to OEAB Waveform 5 0 0 ns
tw(H) Pulse width, High or Low 45 45
tl) | CPAB or CPBA Waveform 1 6.5 65 ns
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Product Specification

FAST 74F653, 74F654

AC WAVEFORMS

Anor Bp vm Ve

WFD0B11FS
Waveform 1. Pr tion Delay, Clock Input to Output,
Ciock Puise and llaxln’\um Clock Frequency

An or By Vm Vm SBA or SAB

Bnor Ap

Waveform 3. Propagation Deliay, A, or B, to B, or A,
and S?A or SAB to Ar.'. or B'.'1 " "

GPBA or CPAB

Waveform 5. Data Setup and Hold Times,
and Clock Width

-

Aw By, Vu

You—-03V

o
WF221608

Waveform 7. 3-State Output Enable Time to High Level
and Output Disable Time From High Level

Ap or By SBA or SAB

Bpor Ap Aq or By

WROBOSIS

Wavetorm 2. Enable and Disable Times
for Open-Collector Outputs

Ag or Bp 8BA or 5AB

Bpor Ap

Waveform 4. Propagation Delay, A, or B, to B, or A,
and SBA or SAB to A, or B,

= [l %]

OEAB Va

WF221508

Waveform 6. OEBA to OEAB Setup and Hold Time

A’VBH

T Vg 03V

WF221708

Waveform 8. 3-State Qutput Enable Time to Low Level
and Output Disable Time From Low Level

NOTE: Vi = 1.5V,
The shaded areas indicate when the input is permitted to change for predictable output performance.
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Product Specification

FAST 74F653, 74F654

TYPICAL PROPAGATION DELAYS VERSUS LOAD FOR OPEN-COLLECTOR OUTPUTS

-
o

I IENL
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o

PROR DELAY (ns)

N a2 o

NOTES:

LOAD RESISTOR ((})

When using Open-Collactor parts, the value of the pull-up resistor greatly affects the value of the tp . For example, changing
to 10082 will improve the tp Up 0 50% with only a slight incraase in the tpy . However, it the value of the pull-up resistor is changed, the user must make certain that
the total lo. current through the resistor and the total Iy 's of the receivers does not exceed the io maximum specification.

0 100 200 300 40¢ S00 60O

OP10810S

the spacified pull-up resistor value from 5002

TEST CIRCUIT AND WAVEFORMS

Py tw | g AMP V)
vee 4 _orov NEGATIVE | KM v
PULSE
0%
. 10% 10% ov
GENERAT VI-N DUt N _J L_'T""(") THlt— [
ERAToR r——rm«m rmum—-| o
RY cL 3R oy o AMP (V)
POSITIVE
PULSE M VM
-7 -t - wrosiats 10% . Ko%
'WF0B4508
V= 1.5V
Test Circuit for 3-State and Definitl
Open-Collector (OC) Outputs input Puise
SWITCH POSITION INPUT PULSE REQUIREMENTS
FAMILY
TEST SWITCH Ampiitude | Rep. Rate | Pulse Width | triw | truL
tpLz, tpzL closed
P closed 74F 3.0v 1MHz 500ns 2.5ns | 2.5n8
All other open
DEFINITIONS
A, = Load resistor; see AC CHARACTERISTICS for value.
C; = Load capacitance includas jig and probe capacitance;
see AC CHARACTERISTICS for value.
At = Termination resistance should be equal to Zoyt
of pulse generators.
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